S2 XPS of Zn1, Mono1, Ni1 and Cu1, and Zn2.
S4 ORTEP drawings of Zn1, Ni1, and Cu1.
S5 Crystallographic data of Zn1, Ni1, and Cu1.
S6 Free-standing film of Zn1-SWCNT.
S7 Thermoelectric conversion ability of Zn1-SWCNT.
S8 Photoelectric conversion ability of Zn2 deposited on a transparent SnO 2 electrode.
S9 Photoelectric conversion setup. S10 Determination of the quantum yield for the photoelectric conversion of Zn1.
S11
Relationship between the photoelectric conversion ability and the optical density of the film of Zn1.
S12 Determination of the quantum yield for the photoelectric conversion of Mono3.
S13 Determination of the quantum yield for the photoelectric conversion of Zn2.
Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2015
S2 S1 Experimental methods.
General experimental procedures. All chemicals were purchased from Tokyo Chemical Industry Co., Ltd., Kanto Chemical Co., or Wako Pure Chemical Industries, Ltd., unless otherwise stated. They were used without further purification, except for Zn(OAc) 2 ·2H 2 O, which was recrystallized from water. Water was purified using a Milli-Q purification system (Merck KGaA). HOPG was purchased from Alliance Biosystems, Inc. (Grade SPI-1, 10 × 10 × 2 mm) and was cleaved with adhesive tape just before use. Transparent SnO2 electrode (on ITO-coated glass, 5 Ω sq -1 ) was purchased from Geomatec co., ltd. It was sonicated in acetone (10 min), and nonionic detergent in water (30 min × 2). Then the substrate was washed with water till the bubble of the detergent disappeared, and sonicated in water (10 min). The cleaned substrate was stored in water, and dried by nitrogen blow just prior to use. Mono2 and Mono3 were synthesized according to the methods described previously. S1 1 H and 13 C NMR data were collected in CDCl 3 , and were recorded on a
Bruker DRX 500, a JEOL ECX-500, and a Bruker US500 spectrometer. Tetramethylsilane ( H = 0.00) was used as an internal standard for the 1 H NMR spectra, and CDCl 3 ( C = 77.00) was used as an internal standard for the 13 C NMR spectra. High-resolution fast-atom bombardment mass spectroscopy (HR-FAB-MS) was performed on a JEOL JMS-700 MStation mass spectrometer. XPS data were acquired using an ULVAC-PHI PHI 5000 VersaProbe spectrometer. Al K (15 kV, 25 W) was used as the X-ray source, and the beam was focused on a 100 m 2 area. The spectra were analyzed using MultiPak Software and standardized using the C 1s peak at 284.6 eV. AFM measurements were carried out using an Agilent Technologies 5500 scanning probe microscope under ambient conditions in high-amplitude mode (tapping mode) with a silicon cantilever Nano World PPP-NCL probe. UV/vis spectra were recorded on a JASCO V-570 spectrometer.
Luminescence spectra were collected with a HITACHI F-4500 spectrometer. Absolute photoluminescent quantum yields were measured by a Hamamatsu Photonics C9920-02G. TEM was conducted using a JEOL JEM-3100FEF. Raman spectra were recorded on a JASCO NRS-5100. SWCNTs (HP-grade, >80% carbon purity, diameter 1.0-1.4 nm, length 5-50 m, semiconductor content >80%) were purchased from KH Chemicals Co., Ltd. All experiments were conducted under an ambient condition unless otherwise stated. = 156.07, 143.26, 143.06, 139.18, 135.95, 134.27, 127.98, 127.88, 119.74, 19.33, 16.13, 14. 
Synthesis of mononuclear bis(dipyrrinato

Synthesis of one-dimensional bis(dipyrrinato)zinc(II) complex polymer
Synthesis of one-dimensional bis(dipyrrinato)zinc(II) complex polymer Zn1 by means of a
liquid/liquid interfacial reaction. L1 (1.5 mg) was added to dichloromethane (10 mL) in a glass cylinder with a diameter of 40 mm, to obtain a solution with a concentration of 0.28 mM. The dichloromethane solution was then covered with pure water (10 mL), such that a two-phase system was formed. An aqueous solution (10 mL) of zinc(II) acetate (50 mM) was added gently to the water phase. The reaction system was (5 mL), and the mixture was stirred at room temperature until a red-brown solid precipitated from the mixture. After 100 mL of chloroform was added, the mixture was washed with aqueous sodium sulfite (100 mL × 2) followed by water (100 mL), and the organic phase was separated and dried over MgSO4. The solvent was evaporated after the removal of MgSO 4 , and the residue was recrystallized from chloroform and methanol to give the titled compound as a red-brown powder (1.54 g, 76% atmosphere, a mixture of 5,5'-(2,3,5,6-tetramethyl-1,4-phenylene)bis((3,5-dimethyl-4-iodo-2H-pyrrol-2-ylidene)methylene))bis(2,4-dimethyl-3-iodo-1H-pyrrole) (1.54 g, 1.5 mmol), Pd(PPh 3 ) 2 Cl 2 (56 mg, 0.075mol), CuI (15 mg, 0.075 mmol), and 1-ethynyl-4-methylbenzene (1.2 mL, 9.5 mmol) in THF (35 mL) and triethylamine (15 mL) was heated at 70°C for 3 h. After removing the solvent, the crude product was passed through a short pad of alumina (eluent: dichloromethane). After evaporation of the solvent, the residue was purified by alumina column chromatography (eluent: hexane to remove low-polarity impurities, then the ratio of dichloromethane was increased gradually). The collected red band was evaporated to give L2 as a dark red solid (1.14 g, 77% = 153.57, 140.78, 139.65, 137.78, 137.05, 136.17, 133.33, 131.21, 129.06, 120.92, 113.86, 95.84, 82.81, 21.48, 17.21, 15.17, 14. X-ray crystallography. Single-crystal X-ray diffractions for M1 were collected at 100 K. The diffractions were recorded on a large cylindrical imaging plate with synchrotron radiation of  = 0.7000 Å at SPring-8 beam line BL02B1 (Hyogo, Japan). S3 The structures were solved by direct methods using SIR-92, S4 and were refined by the full-matrix least-squares technique against F 2 implementing SHELXL-2013. S5 CCDC 1012353
(for Zn1), 1044669 (for Cu1), and 1044670 (for Ni1) contain the crystallographic data for this paper. These data may be obtained free of charge from The Cambridge Crystallographic Data Centre via http://www.ccdc.cam.ac.uk/data_request/cif.
DFT calculation. In order to estimate the heights of Zn1 and Zn2, DFT calculations for Mono1 and
Mono2 were carried out. The Gausian 09 program S6 was used for the geometrical optimization. The structures were optimized without any symmetry constraint. The B3LYP hybrid exchange-correlation functional S7 was employed. The LanL2DZ basis set S8 was used for Zn, and the 6-31G(d) basis set S9 for the other atoms. Visualization of the result was performed using GaussView 5.0.8 software.
S10
Thermoelectric conversion property. We had previously reported the thermoelectric conversion property of SWCNTs modified with small molecules, S11 and the same procedure was employed here. The DC electrical conductivity was measured using a Mitsubishi Chemical Loresta GP MCP-T610 with the fourpoint probe method. The thermoelectric voltage was recorded using a Seebeck coefficient measurement system K20SB100-3R (MMR technology) equipped with a Joule-Thomson effect temperature controller. The buckypaper film was transferred onto the sample stage of the measurement system, and silver paste was used to create the electrical connection. The series of measurements was conducted at 310 K, or employ electrode according to the method described previously. S1b The Mono3-modified SnO2 electrode was subjected to photoelectric conversion using the same procedure for Zn1 and Zn2.
S7
S2 XPS of Zn1, Mono1, Ni1, Cu1, and Zn2. (middle), and Cu1 (bottom) with a thermal ellipsoid was set at the 50% probability level. Hydrogen atoms are omitted for clarity.
S9
S5 Crystallographic data of Zn1, Ni1, and Cu1. 
